This variation may represent an immature form of the complicated development of the renal vessels. (Folia Morphol 2015; 74, 4: 544-547) 
INTRODUCTION
Knowledge of vascular variation of the kidneys is clinically important, particularly concerning surgical resection for patients with renal cell carcinoma, renal transplantation, vascular surgery, renal trauma, and radiological interventions. The anatomy and embryological development of the left renal vein (LRV) is more complicated than that of the right renal vein because of its complex embryogenesis and its collocated relationships with the abdominal aorta and superior mesenteric artery. Normally, the LRV arises from the kidney, transverses to the right side in front of the aorta, and drains into the inferior vena cava (IVC). In addition, various veins (e.g., lumber, testicular, ovarian, and adrenal) also terminate at the LRV.
Developmental venous anomalies of the LRV arise as circumaortic LRV (CLRV) or retroaortic LRV (RLRV) [2] . Several reports described the clinical significance of RLRVs or CLRVs (also called 'circumaortic venous rings' or 'renal collars') [10] . Connections to the IVC exist in both normal and abnormal renal veins. Moreover, the LRV is normally located in the retroperitoneal space in front of the renal artery. A retropelvic tributary (RPT) of the renal vein, also called the posterior primary tributary [4, 7, 8] , posterior renal vein [5] , or supernumerary renal vein [5] , is a common variation of the LRV. Prior reports described tributaries that communicated with the LRV, although the RPT does not drain into the IVC. Moreover, several normal and abnormal LRVs are connected to the lumber vein [9, 10] .
However, to our knowledge, neither clinical nor gross anatomical reports of connections between the LRV and left ascending lumbar vein (LALV) without communication with other LRVs are present in the literature. This paper reports a connection between the LRV and LALV without communication with other LRVs in an adult cadaver. In addition to describing and illustrating this case, the clinical medicine and embryological development of the LRV and IVC are discussed.
CASE REPORT
This case was conducted on a 94-year-old Japanese adult male cadaver, which was selected from the bodies used for research and gross anatomy practice at Tokai University School of Medicine in the year 2013. The cadaver was fixated using 10% formaldehyde, and it was free of obvious diseases of the kidneys and related vessels. Gross dissection was performed using the customary procedure. The anatomical relationship between the LRV and IVC was specifically observed. For this purpose, we removed the remaining branches of the coeliac trunk and the branches of the upper and lower mesenteric arteries and carefully examined the structures.
The left renal vessels consisted of 2 arteries and 2 veins. The anterior LRV (aLRV) (approximately 17 mm wide), coursing anterior to the aorta and drained into the IVC at the level between the second and third lumbar vertebrae (i.e., normal position). Meanwhile, the posterior LRV (pLRV) (the diameter of the pLRV near the LALV was approximately 8 mm) passed behind the aLRV and drained into the LALV without communicating grossly with other veins (particularly the aLRV) at the level of the third lumbar vertebrae, also called the RPT (Fig. 1A-C) . The torn portion of pLRV is the artifactual error (Fig. 1B) . The LALV ran upward into the chest region and drained into the azygos vein (Fig. 1B, C) . The hemiazygos vein was absent (Fig. 1C) . The left testicular vein was accompanied by the left testicular artery and drained into the aLRV (Fig. 1A) . The left suprarenal vein passed obliquely downward and drained into the aLRV (Fig. 1A) . Other arteries and veins displayed normal courses.
DISCUSSION
In this paper, a connection between the LRV and LALV without communication with the aLRV in a cadaver was described. The ascending lumbar veins are paired and they connect the common iliac vein, approximately 4 pairs of lumbar veins, and the iliolumbar veins. They ascend deeply into the psoas major muscle on to the medial portions of the lumber transverse processes to join with the subcostal veins, which drain into the azygos vein on the right side and hemiazygos vein on the left. Concerning the relationship between the LRV and lumber veins in normal anatomic studies, Yao et al. [9] and Raheem et al. [6] reported that the incidence of a communicating vein between the LRV and the LALV/hemiazygos venous system is approximately 90% based on prior anatomic reports. Concerning common variations of LRVs, Yi et al. [10] reported anastomoses between the CLRV/RLRV/RPT and the ascending lumbar veins and/or second and third lumbar veins. In this present study, the pLRV was connected to the LALV. An RPT is frequently observed, and its incidence in various cadaveric studies has been reported as 30.0% [3] , 30.4% [5] , and 46.4% [7] . Regarding the RPT, the left side differs from the right side in that the IVC is usually absent. In addition, the existence of communicating veins between the LRV and retroperitoneal veins, such as the lumbar, ascending lumbar, capsular, and hemiazygos, has been reported. However, in all cases of RPTs, irrespective of whether a connection exists between the LRV and retroperitoneal veins, the pLRV drains into the aLRV [5, 6] . Thus, the lack of a connection between the pLRV and aLRV in the present case represents a rare finding.
During embryological development, the subcardinal and supracardinal veins form a vascular ring around the aorta (circumaortic ring) with several transverse anastomotic channels. The ventral part of the circumaortic ring persists as the usual LRV [9] . Variations in this developmental process explain the formation of the CLRV/RLRV [9, 10] . In RPTs, the ventral part of the circumaortic ring persists, and the dorsal part of the circumaortic ring is connected to the aLRV. It is likely that the communicating vein between LRV and LALV is a remnant of the anastomotic channels between the subcardinal and supracardinal veins. Thus, the lack of a communicating vein between the pLRV and aLRV can be explained by this developmental process.
Clinically, an understanding of renal vein variation is important in cases of surgical resection of the kidneys for patients with renal cell carcinoma, renal transplantation, vascular surgery, the treatment of renal trauma, and radiological interventions. In patients with progressive renal cell carcinoma, tumour thrombosis in the LRV should be targeted for complete resection [1] . Therefore, a pre-and intra-operative understanding of renal vein variation would help to ensure the complete resection of tumour thrombosis in the LRV [1] . Thus, an understanding of renal vein variation is clinically essential.
